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of Addison's disease. The majority undoubtedly die more or less quickly with the diagnosis unmade. There was only one recorded case of a correct diagnosis during life (Foster, 1920) . If we can remember that the condition exists then treatment may be possible. Where shock and collapse are the main features, both adrenals are involved and cortisone should be given. In the other variety, in which severe pain without shock is the feature and in which the lesion must be unilateral, surgical exploration is usually necessary and cortisone may be needed if the condition is of long duration.
The first reported patients who recovered following treatment were those of Edelman (1945) and Oddo (1946) ; there have been a few others since.
The mechanism of the condition is unknown though the immediate cause would seem to be thrombosis in the adrenal veins. Where preg-nancy is involved it is easy to suggest that involutional changes may be responsible for the thrombosis, but pregnancy has been a factor in a minority of the published cases and, therefore, there must be some other mechanism. The proven septicemia in Case II suggests that the condition in adults may sometimes have the same xtiology as those in childhood which have been described under the name of the Waterhouse-Friderichsen syndrome-a fulminating infection involving the blood stream. REFERENCES ARNAUD, F. (1900 ) Arch. gen. Med., 186, 5. EDELMAN, L. (1945 ) J. Mt Sinai Hosp., 12, 137. FALCONER, C. D. (1953 ) Brit. J. Urol., 25, 183. FOSTER, N. B. (1920 Urologists depend to a much greater extent on the surgical diathermy apparatus than specialists in other branches of surgery. Consequently, the hazards of a diathermy burn are even greater, not only because of the increased risk of incidence, but also because of the increased severity of the burn due to the duration of use in any one operation.
For the purpose of this paper I intend to concentrate on one hazard of diathermy, namely the electrical burn. This has been encountered by all urologists at some time or another, but the examples quoted have been collected from various centres, and not all in urological clinics. Some instances have been recounted secondhand and others have been gleaned from the investigations of legal defence societies.
The diathermy machine was for many years a simple spark-gap oscillator controlled by one dial and two switches. There was little to go wrong and little chance of human error. However, the control panel of the latest combined valve and spark-gap assembly has no less than 8 dials, 8 terminals, and various indicator lamps, fuses and switches.
Whether a spark-gap or valve oscillator is used makes little difference to the principle of the circuit. Earthing is of the utmost importance on both sides of the transformer. On the main input side earthing is via the three-pin socket, but on the high tension or output side earthing should be to the indifferent electrode or plate. Certain accidents have occurred in recent years through reversing the leads on their terminals, one of which used to be marked "P". For this reason the Ministry recommended different terminals so that the lead plate can then be connected only to the earthed terminal. The need for this modification of the diathermy terminals has been made more necessary by the introduction of anti-static rubber, which in itself gives some earthing to the patient. Very often the indifferent electrode lies in contact with the anti-static rubber, hence both must be on the earth side of the circuit. Beyond this risk of reversing the leads, which has now been safeguarded, faults in the machine itself cannot produce a burn.
It has been suggested that the anti-static rubber is a sufficiently good conductor to earth for us to be able to dispense with the indifferent Section a electrode, and certainly the fulgurating button or resectoscope loop will work, but it is leaving too much to chance. The earthing qualities of the anti-static rubber pad can vary from one part to another, and there could be a localized concentration of current resulting in a burn.
The source of diathermy burns can be traced to one of four faults: (1) Insulation of the patient; (2) leads and terminals; (3) application of the plate; and (4) footswitch activated unwittingly.
The first and commonest cause of burns lies in faulty insulation between the patient and the operating table. The operating table is earthed by its contact with the floor, which is a sufficiently good conductor for the high frequency current used, with the result that the current more readily passes via this route, making what is termed a monopolar effect.
Many earthing errors are obvious such as a leg touching naked metal stirrups, or a hand coming into contact with an exposed metal arm-rest. When a Mayo instrument tray is used, the operating table can be elevated so that the patient's shins just make contact with the undersurface of the Mayo stand. The protection -against all these faults is rubber insulation on the operating table attachments. Leg stirrups can easily be covered by wide-bore rubber tubing, and it seems strange that this simple precaution is not observed by all instrument manufacturers. A further, but less obvious, fault in insulation may occur when the rubber pads on the operating table become parted, for instance when the patient is moved up or down the table, so that only the canvas remains between the patient's skin and the metal of the table top.
When the diathermy current is on and the patient is touched by someone with bare hands who is already earthed, it is possible for the diathermy current to short through the second individual, and it is also remotely possible for both the patient and the person touching him to sustain a tiny burn from the spark that passes through the point of contact. This has been known at times to arouse the anesthetist abruptly. Six years ago one such anesthetist (Atherstone, 1954) complained that the diathermy machine always shorted through his skin. He blamed inadequate earthing of the diathermy, but he was probably bridging the current from the patient to the metal of the operating table or even the metal of his own anesthetic trolley. It is possible also that he may have failed to change his outdoor shoes, making himself an excellent earthing conductor on a wet theatre floor.
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Before leaving the first group of faults, namely failure of insulation of the patient, it is necessary to point out that the current will always pass by the more direct route of less resistance. One burn occurred when a testis was undergoing operation for hydrocele. The testis had been lifted from the scrotum and was resting on the patient's thigh. There had evidently been a fair amount of bleeding from the cut edges of the tunica, which had been thoroughly coagulated by diathermy. When the testis was replaced in the scrotum a burn was found at the point of contact with the thigh. Presumably there was a more direct and moist contact with the thigh than the cross-section area of the cord, hence the current chose the skin route in preference to the spermatic cord.
A fault in the lead itself where the insulation is wearing thin or is cracked may result in a burn. When terminals are not adequately secured and become separated or actually break away from the lead plate, a current shortage can occur. Corrosion of the terminals could produce a similar effect by insulating them from the plate. Towel clips are often used to hold the diathermy lead in position and it has been known for the points of the towel clip to puncture the lead and burn the skin beneath the towel. a burn caused by the points of a towel clip which had been in contact with a faulty terminal. It was found that the male terminal did not fit completely inside the socket, leaving in. exposed (Fig. 2) . The edge of the towel clip had slipped into the gap and made contact.
The surgeon's own skin is not immune to the risk of a diathermy burn and we can all recall the painful indication that there is a perforation in the glove. It inexperienced in the use of the resectoscope to burn his nose from contact with the exposed metal of the instrument. A light lead taken from a transformer earthed in common with the diathermy circuit can blow the bulb of the resectoscope as a result of a surge of current immediately the diathermy footswitch makes contact. To avoid this the light lead must be transferred to a battery when the diathermy is in use. However, a spare light lead can be dangerous. On one occasion, two light leads had been used, one to the earthed transformer to light the cystoscope and the other to the battery. faint sizzling on the surface, where the loose lead was in contact with the skin of the penis. This bare terminal of the light lead was acting as an earthing point in preference to the lead plate. Fortunately the burn was no more than a pinpoint and healed fairly quickly. The most important feature of all is the preparation and application of the diathermy plate. This is usually made of lead and should be as flat as possible. Any irregularity in the surface of the plate can give a concentration of current, either through a ridge or through a turned up corner. An even contact with the skin over the whole surface is best made by covering the plate with a towel soaked in strong salt solution. Sometimes the plate is applied with a smear of soft soap over the whole surface, in which case the smallest irregularity in the surface of the plate will concentrate the current. Furthermore, the terminal, by its bulk, makes a deeper impression in the skin than does the rest of the plate and hence, possibly, an area of reduced resistance. On the whole it is safer to use towelling, but a constant thickness is essential which may not occur if the plate is not fully covered by the first turn of towel. It should be left evenly damp and creases must be avoided, as these will be squeezed dry by pressure quicker than the rest of the pad and areas of high resistance created. The terminal is a particularly dangerous point as it can become exposed. A burn resulting from creases in the towelling which had been too dry is shown in Fig. 4 . Increased resistance occurred and the diathermy current had been turned up to overcome it. The impression of the terminal can also be seen. It is a golden rule that an inadequate current from a machine set at its usual readings on the dials means a fault somewhere in the circuit. It is always dangerous to turn the machine up beyond its usual setting to obtain the power required.
Points where bone is near the surface, as on the front of the shin, should never be used for a FIG. 6. diathermy plate. I witnessed one such accident, which was fortunately spotted before the burn was more than a superficial reddening, because the surgeon had become suspicious when the current seemed inadequate with the dials at their normal setting. It has been stated that the danger, where bone is superficial, is due to increased conductivity of bone. However, the more likely cause is the sharp bony surface making an uneven contact with the plate. Fig. 5 shows the form of diathermy plate and lead in use in Bristol (Mitchell, 1960) . In this type the plate has the male terminal and the lead has the female terminal which is completely insulated. If the lead comes adrift from the plate then there is no exposed portion to transmit the current, the whole of it being covered by insulating material. The lead has a double thickness of insulation from its terminal for a distance of about 1 ft (30 cm), the outer layer of insulation being transparent so that any fault occurring in the end of the lead can easily be spotted.
Figs. 6-9 show the routine adopted for covering the indifferent electrode. A yard (1 metre) length Proceedings of the Royal Society of Medicine of narrow towelling is fashioned with a pocket at one end into which the plate fits snugly. The pocket has a flap which is turned in to cover the terminals. Then the rest of the towelling is folded over evenly.
The site of application of the plate varies with choice. Under the buttocks can cause drying of the towelling from the patient's own weight. On the thigh may cause the operator difficulty in endoscopic work by restricting his movements. Some urologists choose the abdomen and rest the plate on the front of the abdomen covered with a layer of rubber sheet for insulation. A burn found after the towels were removed on one such occasion is illustrated in Fig. 10 , and Fig. 11 shows a "mock-up" of how the burn is believed to have occurred. A pair of scissors slipped under the sterile towelling and the handles made Fia. 11.-A "mock-up" 'of the accident producing the burn in Fig. 10 . contact with the diathermy plate beneath its rubber sheet, while the blades were on the skin.
An uninitiated assistant who either forgets to take his foot off the switch pedal or treads on it accidentally to rest his limb can also be responsible for a burn. One such accident occurred while the diathermy needle was resting in its sheath and the burn gave the complete impression of the towel clip and sheath. These accidents can be avoided by the surgeon always taking the responsibility of the foot switch.
The medico-legal aspect must be considered. Puzzling as the origin of some burns may seem, there is no escape from the verdict of neglect. Counsel for the defence has been known to contend that the diathermy machine was at fault and resulted in the accidental burn of the patient, but the manufacturers can be exonerated from this censure. A defect in the diathermy circuit could give the patient a shock, but a burn can only result from a fault distal to the machine.
As with most electrical burns they are always deeper than they appear at first sight, and if there is any blanching of the central area immediate excision of the lesion is the best treatment and will result in the quickest healing. The site of the burn rarely precludes this method of treatment.
Finally, I have heard the statement made that diathermy burns are liable to occur even in the best-regulated theatres, but such complacency is quite unjustified, even if only one burn occurs in several years. A drill is advisable and should be adhered to rigidly and it is the surgeon's responsibility to be constantly on the watch for any breach of this discipline. Every nurse should receive definite instruction in the use of the surgical diathermy.
In one case a diathermy burn was not noticed until the fourth day after operation. The patient was advised to have it excised the following week. This she agreed to and it was done on the eighth post-operative day. Fortyeight hours later, she died suddenly from a pulmonary embolus which was confirmed at post-mortem. Although this must almost certainly have arisen from her original operation, I am sure that the relatives believe that her death was due to some surgical error at the second operation which was oiily necessitated by virtue of the accidental burn. The patient should never leave the theatre after diathermy has been used without inspection for possible burns, with 352 8 particular attention to the contact site of the plate. The burn should be dealt with there and then and a second visit to the theatre avoided.
Mr. G. N. Lumb:
The production of diathermy burns depends in essential on the very nature of the means used to achieve cutting and coagulation of tissue. The machines used to produce a highfrequency cutting current are of two types:
(1) The'spark gap diathermy machine, (2) the modem high-powered valve machine.
The purpose of these is the production of ocalized disruption of cells in the path of a current which is fed to the patient between two electrodes. This is produced in the path of the active electrode by means of a very localized high-frequency burn: a burn with minimal coagulation of tissue because, the more charred a tissue becomes, the more electrical resistance is produced and a badly charred surface may act as a complete insulator, so preventing deep cutting taking place. This will become obvious to many of us who in attempting to do resections 'with a spark-gap machine have found so much charring that further cutting is almost impossible.
The machine in use generally bears a close relationship to the simpler form of radio transmitter. The current is applied to the area between two electrodes: an indifferent or plate electrode which, by Ministry regulations, is earthed, and an active electrode which in essential is small, either point or loop. They are activated by the machine, the.patient's tissue forming the completion of the circuit.
The field produced between these two electrodes is essentially one of high frequency heating in all the tissues lying in the path of the current, the maximal concentration lying at the point or loop electrode. Skin burns are produced by three factors: (1) Alteration of the relative areas of contacts with the two electrodes, (2) contacts through other metal objects to the patient, (3) capacitative effects.
In the first group, we have the resistance path to earth produced by a dry or irregular earth plate and the current contact areas may be nearly equal. Fig. 1 shows that a burn is likely to be produced at both ends, wanted and unwanted. It also shows the reduced total current due to the smaller areas of contact. This accounts for poor cutting or coagulating current and illustrates that the natural reaction, to turn up the current dial, would produce quite a severe burm. A further check to find the cause must be carried out. The mains voltage varies in different parts of the country, but this cause of poor diathermy can be corrected by use of the voltmeter and compensator switch on the machine. Equally a partially dry earth plate can give opportunity for a better return path to earth for another metal object touching the patient and a burn results. The object does not need to be metal. If the object is big, there will be a considerable flow of current through both earth plate and object and a burn taking on the object's shape may result. The nearer the indifferent and active electrodes approach one another in size the more the heating effect at both points. Also, heat coagulation of tissue may extend beyond the area of apparent burn Capacity.-It is not always realized by surgeons that actual contact is not necessary to produce unwanted return paths. Mere separation of the body from an earthed body or metal by a thin area of insulating material may, by virtue of the capacitance existing between them, transfer the high frequency current with heating effect and burn production, just as the radio condenser performs a similar transfer function. Many surgeons have found this to their cost. A light grip on a metal diathermy forceps may result in capacity between a small area of these and the earthed surgeon's hands. The heating effect disrupts the rubber and also the hand, resulting in a few words about perforated gloves, which, however, were really in no way to blame. Because of these possible return paths, it is essential as stated that the diathermy machine should be controlled by the surgeon, the only possible fault in the machine that could cause a bum being a stuck "on-off" pedal relay. This, however, should not pass unnoticed because machines are provided with an indicating neon, .which shows when the active electrode is taking current. It might, however, as a further safety measure, be suggested that manufacturers fit an audible device such as a buzzer as well, for modem valve machines are silent.
illeal Diversion in Spina Bifida-An Alternative Method By S. GLASER, F.R.C.S. Bath IN a rural and, to a large extent, geographically circumscribed clinical area the problem of children with clinically significant spina bifida is a small one. Only a few patients have been referred for urological opinion over the last fifteen years. At first the policy was based entirely on conservative principles. For boys abdominal pressure and urine-collecting apparatus has been used. Some girls have kept dry with pressure evacuation of the bladder, but a small hard core has remained who for one reason or another have failed to improve with these techniques, and whose impaired progress at school or in learning to use orthopwedic apparatus has necessitated a more radical approach. So far 3 patients have been operated on.
Irvine et al. (1956) suggested a method of avoiding uretero-ileal anastomosis. In their experimental dogs they excluded the 'hazards of this anastomosis by implanting the bladder base with the uretero-vesical orifices eundisturbed, and it seemed that this could be equally applied to the cases in hand. A similar technique has been described recently by Cordonnier (1957), who has treated 3 patients by operations similar to those .-described in this papet'. The principle is to anastomose the proximal end of an isolated loop of ileum to the base of the bladder after its fundus has been excised, and to bring the distal end out as an ileostomy; The urethra is severed and closed, thus ensuring that all the urinary drainage is via the ileostomy. One problem was the notorious difficuilty-of closing the female urethra, also noted by Cordonnier. An attempt was made in the first case to avoid this problem by ignoring the urethra completely, by anastomosing only the trigone with its ureteric orifices to the ileal loop. This was, of course, similar to the technique used in the early attempts at uretero-colic anastomosis. A short account of the first three cases wilt illustrate the methods and problems more clearly.
CASE HISTORIES Case I.-M. D. G., a moderately intelligent girl of 15, had spina bifida with minor orthopaedic 'deformities of the feet which had been well corrected and which caused her no bother. Her only major disability was urinary incontinence.
On examination.-She had a scar over the sacrum where repair of the spina bifida had been undertaken when she was a baby. No evidence clinically of hydrocephalus; mental development fair. Some sensory loss over both heels and in the sacral area. Equinovarus deformity of the feet. UroIogical investigation showed continuous, incontinence of urine. The excretion pyelogram showed good renal function with no gross back pressure. It was found difficult to measure the residual urine as she could not void, but the bladder usually contained about 120 c.c of urine. Cystoscopy showed bullous trigonitis and large ureteric orifices.
Operation (12.7.57).-The bladder was fully exposed extraperitoneally through a long left paramedian incision. The peritoneum was then opened and a length of ileum isolated, intestinal continuity being restored by end-to-end anastomosis. The bladder was now split open or bivalved by 'a long anterior incision from the fundus almost into the internal meatus. An oval incision was made to
